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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It possesses satisfactory antiglare effect and anti reflection effect with single layer structure, it offers 
antireflective film which can acquire anti-reflection action which is superior. 

[Means to Solve the Problems] 

silica particle 2 can be mixed to sol liquid (tetra-ethoxysilane and alcohol organic solvent are designated as 
main component ) after adjusting with Zongel method, satisfactory antiglare effect and ant, reflection effect 
can be acquired that on glass substrate 4 average molecular weight of aforementioned so liquid being 
emulation based on polystyrene in antireflective film 1 which was formed coating, it calcines by, by bemg 
adjusted 3000 - 30000. 
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[Claim(s)] 
[Claim 1] 

To mix fine particle to sol liquid after adjusting with Zolgel method, in the antireflective film which was 
formed that coating, by calcining on substrate, 

antireflective film, which adjusted average molecular weight of aforementioned sol liquid 3000 -30000 with 
calculation based on polystyrene, makes feature 
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[Claim 2] 

antireflective film, which is stated in Claim 1 
[Claim 3] 

Aforementioned fine particle is silica particle, 
antireflective film, which is stated in Claim 1 or 2 
[Claim 4] 

Aforementioned silica particle it is dispersed by alcohol solvent , 
antireflective film, which is stated in Claim 3 
[Claim 5] 

Aforementioned sol liquid designates tetra-ethoxysilane and alcohol organic solvent as the main component, 
antireflective film, which is stated in Claim 1 
[Claim 6] 

To mix fine particle to sol liquid after adjusting with Zolgel method, in the manufacturing method of 
antoJecSve film which is formed that coating, by calcimng on the substrate, 

average molecular weight of aforementioned sol liquid being calculation based on polystyrene, in order to 
become 3000 - 30000, after adjusting, aforementioned fine particle is mixed, 

manufacturing method, of antireflective film which is made feature 
[Claim 7] 

^^^^^^^^^ 

manufacturing method, of antireflective film which is stated in Claim 6 
[Claim 8] 

Aforementioned fine particle is silica particle, 

manufacturing method, of antireflective film which is stated in Claim 6 or 7 
[Claim 9] 

Aforementioned silica particle is dispersed due to alcohol solvent, 
manufacturing method, of antireflective film which is stated in Claim 8 
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[Claim 11] 



any one claim of Claims 1 through 10, 
display equipment, which is made feature 
[Claim 12] 

display equipment, where aforementioned display unit consists of CRT, states in Claim 1 1 
[Claim 13] 

Aforementioned display unit consists of liquid crystal display panel, 
display equipment, which is stated in Claim 1 1 
[Description of the Invention] 
[0001] 

[Technological Field of Invention] 
u^venuon reg *^ 

eSanoTsplay equipment which uses the said antneflectrve film. 

[0002] 
[Prior Art] 

antiglare type (AG type) which scatrcnng tea t«»«2 showa 50 . 96 i 28 toure, 

Showa 59-116601 disclosure etc). 
[0003] 

A^^--^*^«^r^* dl, ^* , * ,,,ta ' ,rt ** ,, "" 

other binder generally, ia formed by coating dotng that 

aspect with is done. 
[0004] 

porous antireflective film is known. 
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wavelength ) air hole. 
[0005] 

[Problems to be Solved by the Invention] 

depending upon reflected light . 
[0006] 

is visible as reflected image that way and questions. 
[0007] 

[0008] 

As this invention has antiglare effect and and reflection effect, gives satisfactory antiglare effect 
^tofleXe film and malufacturing method where also production process is sunple are offered make 
objective then. 

[0009] 
[0010] 

[Means to Solve the Problems] 

* anteflLw film which was formed that coating, by calcmng on sohsonto 

[0011] 

W0 - MWMte adjusting, the aforementioned fine particle is nuxed has made feature. 
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n addition, display equipment which relates to this invention in w interface of the at least one of member 
which is a^ed insurface, of display unit where information is indicated or forward side of *id surface, 
has antireflective film which is stated in any one claim of Claims 1 through 10, it has made feature. 

[0013] 

[Embodiment of the Invention] 

You explainbelow, concerning embodiment which relates to based on the drawing this invention. 
[0014] 

Figure 1 is enlarged cross section diagram which shows structure of antireflective film which relates to form 
of execution of this invention. 

This antireflective film 1, has had silica glass binder 3 with multiple silica particle 2, and Zolgel method is 
formed on transparent glass substrate 4. 

[0015] 

multiple silica particle 2 has cohered in random macroscopic as structure, these silica particle 2 connect 
mutually with silica glass binder 3 as binder, large uneven shape is formed in comparison with silica particle 
2 which spread to 2 dimensional on the surface of glass substrate 4 furthermore by sticking on glass 
substrate 4. 

In addition, as microscopic structure, irregular, and we connect each silica particle ; 2 ^"^^ 
matrix wuh silica glass binder 3, many micro void 5 and air hole 6 it is formed with (With preferably pe 
unit volume ratio comparison, 20 - 80% gas bubble and air hole are formed), makmg porous we are done. 

[0016] 

Furthermore, cohesion "with state which forms agglomerate with size of irregular shape where P^cle 
gathers regarding to this invention in "random which description above ,s done, as for ^agglomerate (silica 
particle 2) which was formed, there is a state where equivalent of approximately 150 - 300 gather to 
preferably number of particles. 

In addition, size of agglomerate itself becomes extent of approximately 10 times or more, prefe rably 100 
times or more of average particle diameter of particle where diameter (portion of maximum length domg) 
forms the agglomerate. 

Furthermore, as for extent of "random", standard deviation (o) value of the size distribution of preferably 
agglomerate, is state which becomes 30% or more extent of mean. 

[0017] 

This antireflective film 1 is produced making use of film forming process which film formation does those 
which certain extent gelation do sol gel, namely sol substance to basic, after adjusting mixes srtica particle 2 
to sol liquid of (After adjusting gelation), is formed the coating making on glass substrate 4 with spin 
coating method, it calcines mixed solution by (ft mentions later details). 

Aforementioned sol liquid is adjusted, in order even molecule (Witl .gel I permeation < :hromatograph y 
calculated value based on polystyrene) 3000- 30000, to become preferably 3000-10000. 
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Ktion, as for film thickness of this antireflective film l.asforO.l ^^"^iS eterof 
silica particle 2, as for mixing ratio of preferably 50-100 run, sihca particle 2, it is set to preferably 1/3-2/3 
as mean of preferably 100-200 nm. 

[0019] 

Next, one example of exemplary manufacturing method of antireflective film 1 which description above is 
done is explained to process sequence. 

While [1] first, tetra-ethoxysilane (for example Shin-Etsu Chemical Co. Ltd make, KBE-04) nittogen 
substitution at is possible to be a trace amount) doing 60 g and mixed solution of ethanol 30g after 
agiS, it drips hydrochloric acid solution which dilutes 35% hydrochloric acid 4.28 ml with pure water 
7.08 ml, after that you adjust this mixed solution 60 deg C and 24 hours react. 

[0020] 

[21 Next, with GPC (gel permeation chromatography), you verify molecular weight of sol liquid which is a 
lelction mixture which is acquired with step of aforementioned [1], the average molecular weight 3000 - 
30000 is with calculated value based on polystyrene, you verify. 

When this time average molecular weight of aforementioned sol liquid is 3,000 or below reacting 
appropriated with step of aforementioned [1] again to 60 deg C, you verify molecular weight for second 
time in same way. 

[0021] 

[31 Next adding ethanol 30g of amount which in aforementioned sol liquid evaporates with aforementioned 
Imogen sStion, weightyou adjust, furthermore suitable amount (- 300 g) add ethyl cello solve and 
solid component (silica ) which is formed with reaction of step of aforementioned [1] being Si0 2 
conversion, in order 4.4 wt % ago, you adjust. 

Verification of this solid component proportion, you take preparation liquid 0^5g which in crucible is 
acqdred with this step, 15 min heat with 180 deg C, furthermore60 -minute after heating with 340 deg C 
and, precisely weighing you do remaining amount ratio seek. 

[0022] 

[4] Next, preparation liquid which is acquired with step of the aforementioned [3] pressurized filtration (2 
kg/cm 2 ) is done with membrane filter (2 piles of 3 u m and 0.2u m), the adjustment sol liquid is formed. 

[0023] 

[5] Next, this with homo synizer 5 min, agitating with 15000 rpm including acetic acid 0.1 6g silica 
dispersion (for example Nissan Chemical Industries, Ltd. make, trade name: Organo sihca sol EG-ST-ZL 
Si medium: ethylene glycol, particle diameter: 70-100 nm )) in relation to 100 g, it disperses, 
forms adjustment silica liquid. 

[0024] 

[61 Next, description above [4], adjustment sol liquid and adjustment sihca liquid which are acquired with 
S om |2 Jit mixes with ratio of 1, on glass substrate, with 500 rpm 10 second, ^^ mm OOO 
mm wim condition (condition of this time is, in case of glass substrate of 360 mm X 300 mm s*e) of 20 
Tonkin coating after doing, 15 min calcines this mixed solution with 180 deg C, shown in die Figure 1 
furthermore 60 -minute by calcining with 200 deg C, antireflective film 1 where sihca particle 2 is 
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connected mutually with silica glass binder 3 as the binder was acquired. 

You adjust aforementioned spin coating condition, appropriately with glass substrate size. 

In addition, film thickness of antireflective film 1 is set to predetermined thickness by spin condition. 

[0025] 

antireflective film 1 which is produced in this way, had formed kind of cross section structure winch is 
shown in Figure 1. 

In this antireflective film 1 macroscopic as for size of uneven shape of surface, has an influence on average 
motcXteigS of soUiquid which is verified with the step of aforementioned [2] with cohesion o 
SSw S particle 2 to understand, changing reaction condition of step of the aforementioned [1] 
SSSKextent and surface which enlarge the aforementioned molecular we lg ht becomes large. 

[0026] 

As for average molecular weight of aforementioned sol liquid with 3000 - 3600, pitch of 

macroscopic relief of surface as for 5 - 15u m, average roughness they wereO.l - 0.3n m extent in 
antireflective film 1 which is produced by step which description above is done. 

[0027] 

In addition, whenyou verified with SEM as microscopic structure of this antireflective film 1, above- 
mentioned way micro void 5 and air hole 6 existed mainly in internal. 

These gas bubble 5 and size of air hole 6 those of 1 n m or less (wavelength magnitude or less of visible light 
) being major portion , formed microscopic porous structure very. 

[0028] 

As here in this antireflective film 1 , shown in Figure 1 , when light beam A from the mtenor illununation 
ffluiScrnSeS) etc is done incidence, macroscopic of surface which the description above is done 
2S 2ted light B it became the cause scattering of being done, satisfactory antiglare effective 
(AG effect) acquired. 

[0029] 

Bv wav when relationship between average molecular weight and antiglare effect of the aforementioned sol 

[Sd S or W L macroscopic of aforemenUoned surface size of rehef becomes ,00 large 

glare occurs. 

[0030] 

the silica glass binder 3. 

Because of that, refractive index difference of this antireflective film 1 and air decreases, that Fresnel 
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reflection coefficient itself of light has become small, you could think, it is acquired also satisfactory anti 
reflection effective (AR effect) could verify. 

And, this antireflective film 1 coupled with aforementioned antiglare effect, showed the antiglare effect 
which is superior. 

[0031] 

This way because antireflective film 1 which relates to this invention, because the constitution is single 
layer structure, production step very is simple of satisfactory antiglare effect (AG effect) with can acquire 
anti reflection effective (AR effect) simultaneously in spite, anti-reflection action which is superior can be 
acquired. 

[0032] 

Figure 2 is conceptual cross section which shows one example of display equipment which uses 
antireflective film 1 which description above is done. 

[0033] 

This display equipment 10 with pen input tablet equipped liquid crystal display device, has tablet sheet 13 
ultrasound generation pen 14 of liquid crystal display panel 11, backlight 12, glass, the liquid crystal display 
panel 11, backlight 12, tablet sheet 13 is installed inside housing 15. 

antireflective film 1 which relates to this invention which description above is done, to both surface of tablet 
sheet 13 is formed. 

[0034] 

This way as for this display equipment 10, tight beam A from interior illumination (fluorescent lamp etc) 
etc incidence doing in tablet sheet 13 is done with ultrasound generation pen 14 by formmg antoeflecUve 
film 1 which description above is made surface of tablet sheet 13 which pen input, as for reflected light B 
with ak interface of tablet sheet 13, greatly it is decreased description above of antireflective film 1 antiglare 
effect which is done (AG effect) with by anti reflection effective (AR effect). 

Because of that, tablet sheet 13 exists of can acquire antiglare property and the visual recognition which are 
superior in spite, in front surface of liquid crystal display panel 1 1 . 

[0035] 

Furthermore, improvement of antiglare property and visual recognition is assured in the same way by 
forming antireflective film which relates to this invention which the description above is made protective 
glass board or cover glass sheet or other both surfaces which is provided in front surface of liquid crystal 
panel but with display equipment 10 which is shown in Figure 2, it was an example which provides 
antireflective film 1 in tablet sheet 13,regarding conventional liquid crystal display device which does not 
possess tablet sheet etc, it is possible. 

[0036] 

Figure 3 is conceptual cross section of display equipment which possesses CRT which uses antireflective 
film 1 which description above is done. 

[0037] 

As for this display equipment 20, CRT22 which indicates information in inside the housing 21 is installed, 
antireflective film 1 which relates to this invention which the description above is done to on surface of 
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CRT22 is formed. 
[0038] 

This way as for this display equipment 20, light beam A from interior illumination (fluorescent lamp etc) 

^Snce doing on?urfaceofCRT22 by ^ff^^^^^^SSS 
mn rf P nn surface of CRT22 as for reflected light B with air interface of CRT22, greatly it is decreased 
ScriSo^e of S^e film 1 antique effect which is done (AG effect) with by and reflection 
effective (AR effect). 

Therefore, regarding display equipment 20 which possesses CRT22, antiglare property and visual 
recognition which are superior can be acquired. 

[0039] 

In addition, with display equipment 20 which is shown in Figure 3, antireflective film 1 which description 
aSovels 11 on surface of CRT22 was formed, but forming antireflective film 1 which description above 
is done in both surfaces of transparent sheet condition component, it is possible to arrange m front surface ol 
display equipment with this as antiglare filter of separate body. 

[0040] 

Furthermore, in addition to display equipment which description above is done you can use antireflective 
film which relates to this invention, for display equipment of plasma display and other all type. 

[0041] 

[Effects of the Invention] 

As above explained, according to invention, because satisfactory antiglare effect and anti reflection effect 
can be acquired simultaneously, antireflective film which can acquire anti-reflection action which is 
superior can be offered. 

[0042] 

In addition, according to manufacturing method of antireflective film which relates to the this invention, 
because satisfactory antiglare effect and anti reflection effect can be acquired simultaneously with 
antireflective film of single layer structure, decrease of cost is assured without either production step 
increasing, it is possible. 

[0043] 

In addition, by fact that antireflective film which relates to this invention is used for various display 
equipment, antiglare property and visual recognition of display image greatly it can improve. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

enlarged cross section diagram, which shows structure of antireflective film which relates to form of 
execution of this invention 

[Figure 2] 

conceptual cross section, which shows one example of display equipment which has antireflective film 
which relates to this invention 
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[Figure 3] 

conceptual cross section, which shows one example of display equipment which has antireflective film 
which relates to this invention 

[Explanation of Symbols in Drawings] 

antireflective film 

display equipment 

liquid crystal display panel 

tablet sheet 

silica particle 

display equipment 

CRT 

silica glass binder 
glass substrate 
gas bubble 
airhole 
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